INTRODUCTION
The Internet era has seen the emergence of the Web as a platform in the consumer space. A set of emerging technology platforms, Web 2.0 technologies, has revolutionized the way people communicate on the Internet. While there are multiple perspectives of what constitutes Web 2.0, in this paper, we refer to Web 2.0 technologies as "the second generation of internet based services -such as wikis, blogs, social networking, and social bookmarking tools -that emphasize online collaboration and sharing among users" (O'Reilly, 2005). More recent academic literature has defined Web 2.0 as "a collection of open-source, interactive and user-controlled online applications expanding the experiences, knowledge and market power of the users as participants in business and social processes" (Constantinides and Fountain, 2008) . Web 2.0 platforms are essentially services that are built upon technologies and open standards that underpin the Internet. These technologies are different from traditional enterprise technologies in that they are interactive, dynamic, unstructured and provide more control to users (Parameswaran and Whinston, 2007b ). Web 2.0 technologies are increasingly used in businesses for benefits such as productivity and increased collaboration (Kane and Fichman 2009; McAfee, 2006) . IBM, for example, reported large savings through productivity gains from social software tagging (Shah, 2008) . Wachovia deployed social tools enabling employees better connect with each other (McDougall, 2008) .
Despite potential benefits and growing business use of Web 2.0 technologies, businesses are not yet fully convinced of their value. Apprehensions include concerns such as overload of information (Parameswaran and Whinston, 2007a ) and unclear business benefits (Lai and Turban, 2008) . However, there is a paucity of empirical research on the adoption patterns and business benefits of Web 2.0, which have been primarily anecdotal (Cook, 2008; McAfee, 2006) . The main objective of this study is to improve understanding of the factors associated with the differential adoption of Web 2.0 technologies in the business context. We examine technological, organizational and environmental factors and their relationship with organizational adoption of Web 2.0 technologies.
The contributions of this article are twofold. First, unlike anecdotal evidence and case studies in single organizations, this study examines driving factors behind adoption of Web 2.0 technologies using data collected from multiple firms, thereby facilitating better generalizability of conclusions than case studies. Second, to our knowledge, ours is the first study that develops and empirically validates a model of organizational adoption of Web 2.0 technologies, a major set of Web-enabled innovations with a capacity to change the nature of work (Cook, 2008 Majchrzak et al. 2009 ) and have been recognized to be one "trend of the future organizational computing" which can have a significant impact on organizations (Fun and Wagner, 2008, pg. 248) .
THEORY AND HYPOTHESES
We use two theoretical bases to frame our hypotheses. First, the Technology-Organization-Environment (TOE) framework (DePietro, Wiarda and Fleischer, 1990) states that technological characteristics, organizational characteristics and environmental characteristics affect adoption of innovations by influencing the ability of the firm to institutionalize processes and the extent of opportunities for using the innovation (Swanson, 1994) . Second, according to the Theory of Innovation Diffusion (Rogers, 1996) , the core factors affecting innovation diffusion include relative advantage, compatibility, complexity, observability and trial ability.
We integrate these two theoretical perspectives and apply them to the context of Web 2.0 technologies in business. First, we examine technological characteristics of Web 2.0, exemplified by the organization's perception of its usefulness (relative advantage), challenges (complexity) and compatibility (open standards) and their relation to adoption. Next, we examine the organizational characteristic of size as a predictor of adoption. Finally, we examine the industry characteristics of the firm's environment -knowledge intensity, competitive intensity and innovation intensity -and their relationship with adoption.
While the implementation and maintenance costs of Web 2.0 applications may be relatively low, the benefits are largely intangible (Lai and Turban, 2008 Web 2.0 technologies are based on transparency whereby firms provide users greater access to applications and content. In the Open Source Systems literature, perceived importance to standards compliance, interoperability and interconnectivity have been identified as drivers of Open Source Systems adoption (Chau and Tam, 1997) . The concept of openness in Web 2.0 goes beyond the open source software idea (of opening up code to developers) to opening up content production to users and exposing data for re-use and combination. Hence,
H3: The extent of importance to Open Standards for the organization is positively associated with the degree of organizational adoption of Web 2.0 technologies.
In prior research, the direction and strength of the relationship between firm size and Information Technology (IT) innovation adoption have been ambiguous and found to depend on the type of innovation (Lee and Xia, 2006; Ramamurthy, Sen and Sinha, 2008). On one hand, large firms have economies of scale, slack resources, and an ability to bear adoption risks (Kimberly and Evanesco, 1981) . On the other hand, small firms are more flexible and receptive towards innovations (Frambach and Schaellivaert, 2002) .
With regard to Web 2.0 technologies in particular, the relationship between organization size and adoption is an empirical one as the direction can go both ways. On one hand, small organizations are arguably more flexible with higher capacity to adapt from traditional hierarchies to an Enterprise 2.0 culture (McAfee, 2006) . However, we contend that large organizations are more likely to adopt Web 2.0 for two reasons. First, many Web 2.0 technologies thrive on network effects (McAfee, 2006) . The utility of a social network, for example, will be higher if more users are on the network. Second, large firms can benefit more from process innovations (Gilbert, 2006) The need for adopting IT innovations may vary across industries due to their levels of inherent knowledge intensity (Porter, 1991) . The collaborative features of Web 2.0 can facilitate knowledge-intensive work by enabling employees to better communicate and share knowledge. Wikis, blogs and social tagging assist in storing, retrieving and building knowledge dynamically (Bicknell, 2008) Robertson and Gatignon (1986) propose that competitive effects in the technology consumer's industry and within the technology supplier's industry impact the rate and level of diffusion of technology innovations. Competition serves as a trigger for firms to adopt efficient processes (Porter, 1991) and innovations and to search for alternative technologies (Majumdar and Venkataraman, 1993 Industry Innovation Intensity (InnovationInt): We use the ratio of the number of R&D scientists and engineers to the total industry domestic employment. These statistics are provided by the National Science Foundation at the industry level for the year 2005 4 . This measure has been used in prior research as an indicator of scientific innovative activity and effort in an industry (Allen, 2001; Brehm and Saving, 1967) . Due to the low-cost, collaborative nature of Web 2.0 technologies, this measure of innovation intensity in terms of human resources devoted to R&D (Gambino and Gartenberg, 1979 ) is more appropriate for this study than a measure that reflects the cost of R&D activities (implied by expenditure measures). This is consistent with the need to use variables tailored to the specificity of the innovation being studied (Chau and Tam, 1997).
Control Variables
IT Capital Intensity (ITCapitalInt): IT intensive firms may be more likely to adopt Web 2.0 technologies. Since we do not have firm-level data on IT Capital, we control for IT Capital Intensity of the firm's primary 3-digit NAICS industry. Prior research (Schilling and Phelps, 2007) has used industry-level control variables when firm-level variables are unavailable. ITCapitalInt is the ratio of IT investment to total fixed asset investment and is collected from the Bureau of Economic Analysis (BEA) at the industry level. IT investment is the sum of investments in computers and peripheral equipment, software, and communications equipment. BEA provided these figures at varying levels of aggregation across NAICS codes. As in Tafti 
Empirical Model
Since the dependent variable is ordinal, we use the cross-sectional ordered logistic regression 5 model (Greene, 2003) :
RESULTS
The descriptive statistics and results are in Table 1 and Table 2 respectively.
The Likelihood Ratio Chi-square of 82.39 (p = 0.0000) rejects the null hypothesis that the coefficients are jointly zero. A specification test (linktest) for the ordinal logistic model confirms that meaningful predictors are chosen and there is no specification error (Long and Freese, 2003) . A test of the proportionality of odds assumption indicated that this assumption is not violated (p=0.11).
Organizational Adoption of Web 2.0 Technologies Proceedings of the Sixteenth Americas Conference on Information Systems, Lima, Peru, August 12-15, 2010. 6
We find that all hypotheses except H6 are supported. The estimates give quantitative insights into effect sizes. For example, holding other variables at their means, the odds of a higher degree of adoption increase 50.4% with every unit increase in 'Importance to Open Standards'. Figure 1 shows the variation of the predicted probability of adoption degree with 'Importance to Open Standards' when KnowledgeInt and Mfg are kept at meaningful values of 1 and 0 respectively and all other variables are kept constant at their means. As shown, the probabilities of firms being at the two higher (lower) levels of adoption increase (decrease) as 'Importance to Open Standards' increases. 
Robustness Checks
We checked for multicollinearity by running an OLS regression of the model (Long and Freese, 2003) . The mean (maximum) Variance Inflation Factor was 1.41(2.13) which are within suggested limits (Greene, 2003) , indicating that multicollinearity is not an issue. The Breusch-Pagan test (p=0.13) and White's test (p=0.67) failed to reject the null of constant variance indicating that heteroskedasticity is not a serious problem.
Results of two-tailed t-tests overcame the potential concern of systematic differences in responses of IT and non-IT respondents (Table 3) .
The Harman's one-factor test (Podsakoff and Organ, 1986 ) produced four principal components together accounting for 66.67% of the total variance. The first component accounted for only 23.61% of the variance. Hence there was no general factor accounting for over 50% of the variation, suggesting that common-method bias is not a significant problem.
DISCUSSION AND IMPLICATIONS
Consistent with our hypotheses, perceived usefulness and perceived challenges are strongly associated with the degree of adoption of Web 2.0 technologies. This suggests that there are differences in the way firms perceive Web 2.0 technologies in their contexts and these perceptions are associated with the extent of adoption. The significance of open standards suggests the need for inter-operability of these platforms with other existing enterprise systems in the IT infrastructure to better leverage the benefits of Web 2.0 technologies.
The significance of firm size supports the argument that Web 2.0 technologies platforms are subject to network effects and more useful in larger organizations which benefit more from process innovations (Gilbert, 2006) . Support of H5 and H7 (industry hypotheses) suggest a greater fit between the technologies and organizational tasks in these environments.
H6 is not supported. One plausible explanation can be traced to our measure of competitive intensity. In the digital age, the boundaries between industries are blurring and consequently, the 4-firm concentration ratio, despite being a commonly used measure of industry concentration, may not be adequately capturing the effects of competition. Nevertheless, this should be further tested by future research, possibly using more refined measures. Notably, the coefficient of IT Capital is insignificant, consistent with the fact that Web 2.0 technologies are relatively inexpensive (Lai and Turban, 2008) and suggestive that, unlike other technologies, their adoption may not be driven by IT departments but rather by employees at the grassroots level (Wagner and Majchrzak, 2006 ).
Our results demonstrate the organizational, technological and environmental characteristics associated with adoption of Web 2.0 technologies, an emerging class of collaborative IT platforms. The higher adoption in larger firms suggests the possibility that these technologies may help in reversing the commonly held belief that information in a larger organization is more difficult to find (McAfee, 2006 Organizations may need to make fundamental changes before they perceive benefits from Web 2.0. Organizational culture represents one such key change (McAfee, 2006) . Managers may also need to overcome challenges by adapting their security, risk management and governance policies to meet new operational and business requirements brought about by Web 2.0.
LIMITATIONS AND FUTURE RESEARCH SUGGESTIONS
First, this is arguably a study of early business adoption of Web 2.0. Second, like many empirical studies using secondary sources, data availability constraints limited the range of variables for analysis, though the choice of variables was guided by prior research and theory. Third, the cross-sectional analysis allows inference of association and not causality. Fourth, though the sample was randomly selected by InformationWeek, it is not a pure random sample; this limits the full generalizability of results.
Future research can investigate the business benefits of Web 2.0, which have been largely anecdotal. Other promising research areas include the role of employees in Web 2.0 and the interplay between Web 2.0 and corporate culture (McAfee, 2006) .
CONCLUSION
In this paper, we examined the importance of technological, organizational and environment characteristics as predictors of the business adoption of Web 2.0 technologies. To the best of our knowledge, this study is the first to empirically examine factors associated with adoption of these platforms in business. Our research is also a step towards responding to the call of Parameswaran and Whinston (2007b, pg. 777) towards "interpreting and guiding" the trend of social computing "into fully realizing its potential". This study contributes to the IT innovations adoption literature by empirically validating a model of contextual factors associated with adoption of a specific class of technologies. The social side of IT research is gaining in importance (Sidorova, Evangelopoulos, Valacich and Ramakrishnan, 2008) and this study examined some of the driving factors behind firms' move towards a more collaborative social enterprise.
